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Stowddard 01950 has made careful descriptions of the daily activitios
of Bolwhites, However, sinee so much of the agonistic amd sevual be-
havior of Biuds has been detived feom maintetance Belavior linbwereen,
19524, a bricf review of this ehavior is essential,

Probaldy the most timecomsuming naintenance activity wits the care
of “Kin and femtliers, “This ek many forms; only those sicnificant in
aonistie or sl situations e deserilieal heree,

Praging e with o hitd's pecking and then scratehing 0 the grimpud
several timee The comched birg sonn staeted toodeae thes dirt in towaind
it baady with e ek, then theow dusa up oo its back and wing., fle
ruffled the body and neck feathers and slightly extended his wines o
the <de, Dustime was “contazions” with most of i flock s joining
In. the members thus beneditting from the digt theown gpe 2 candy ither,
Thiv gantagions behavwor appeared often 10 inbibit aesression amd e
mitate bonts of chasitig and pecking between males, ‘The cronched
poeition of ot dusting hen, with estended fhnk feathers, also resembles
her prrecopulation crouch, In fact, the dusting posture seemed at times
o serve b sesual funetion in releasing approach of the mate anld oven
captlation.

Ater dusting, the bird freed its feathers of dust and rearcanzed themn,
The muvements associated with this process also oceurzoa o other tinwes,
The most wenerad of these was rafffing of e Insly feathers. Here the
bind slowly erected its body feathers including lath breast aml Qank
(eathers anl then wve one sudden sheke, follawing which the feathers
subsided, A bird sometimes went thraugh initdal stages of roffling withe
vt the final sudden shake,

Preeping, another form of feather and skin care, began with the boeast
feathers, then the scapulars and wings, and ended with the 1ail coverts,
Precning often seeurresd in sovial sitations and then was largely limited
o breast and scaptlars, For the cire of its bl feathers, a0 quail either
rubbed jts head in the dust while dusting, or made one 1o several quick
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hewd sonatohes with its Bt or tesonted te procniie from anether bind,
I the Last vase, vne bt antly pechad at the head feathers especialty
thee ey the eye, of tlue s D haet A tinwes, the bind beinge preaied
tatned dits Dict aned neck v lee o easier preening Botly males and
tentades proenedd other pabes and for oot ol tines of the v

Lovomotiog was highly variabhe Y hitd stenn]l it teonad in tuady
prositiones varving frony odvepoos o W les ontensian Phew peesis
tions hive boen aptly desaibed ane 7 ved for the chichon e senan
amd Mlees 103 gl appear coparatde e the gquanl - When neving
i heany ver, o bind swalhedd with it Juely Bl hotizantaily bt <ol
crently the fnstunt it stoppad  Heowever, g bind movine on opene ground
wae mote Bkely to nee in semisonat postute An esciping Lisd canin
an erent puesition, often with heind hedd fuck amd wing tips moeting along
the Dach. A attacking bisd, on e ather haaed, ran o a fow staiwe
with head held foraard When s bind fitst mosed ont it e wpen,
ol ing an estended period of resting, iv often saddenty soppaal, rose
biah om it feet with extended lees, and give o single siglden flap of it
wines (geimg dapporgy which, at times, almost et svothewd, The Inid
often actually deared the wromed - Folloming this, the hird mivht nen
onl into the apen Flappine sl vevarnal ot times not clearly associated
with the emd of resting, Ao wecurring right after rest periods was the
feg et ja which woweent o bird extosadal one leg inlly to the rear,
holdine it clear of the cround. AU the sine tie, the wing on that side
wits usually apened so that the tips of the primaries touched the gronnd,
Younue chicks were espucinily prone 1o streteh, adults much ess o, |
itk nt ohawrve this movenient 0 agonidic sititions, perhaps hevanse
it was o deliberine movement, king two to three seconds, durime which
a bind would be vulnerabie o attiek withont being able 0 escapre
promply, Another conspicious wing motion was seing ticking, This was a
short, sudden Tifting (perbiaps one or twajnchesy in the vertical plane of
the folilead wing, It appeared to Te a feather-settling motion, (e passing
ansther bird, vsually one af uncertain sociinl status, @ bicd often give a
tail zeyg, several guick, back amd forth movements of the 1wil, which
taually was femned. Just before a0 bind took o the air, its il was
widely fenned, A stauding or running bird also often fanned ts tail over
extended periods of time. Although o fanoed tail also occurred at other
times, in both sexuad and agonistie situativns, its weeurrence seemed o
signal flicht preparation. A slight up and down jerking of the tail also
occurred, often associated with the ol ick ick alarm call.

Foul getting was a final form of maintemance hehavior the movements
of whicl ilso occurred in agonistic and sexual behavior, Binds frequently
pecked at abjects on the wromd, vither fod or writ, or wiher inanimate
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ohiedts Onbimarily binds fed sleney . bat wihen o mabe discsared o new
conttee of food Do swas apt te pock at the food withont vatine o ansd 1o wive
A sprcial Cted el 7 This Ctidbittine” at foead or ather obicons on the
crontich woas fitst slescribad S ehickens cfrnis and Bromm, 190380 hat
has been oleaned in other salliforms, as surmmarized by Willames ol
stodas oM The calb e tudbitting cerved toattzact bothe toabos and
fentales  Chtsidde of the Taveding seasen the call scetmd e wone e
parely adal purpose of feihitating foadnnding by oa oney e aesugl
At gnee B presesited Later
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Whaen fir=t placnd in strange surponlings, o Bolihine sl take i
mediately to cover, from whivh it sas relietant e cmerne When it
didd, Bewenar it was in o stepatyped manner, Phe bind heanaed for sey
eral wimtes a1 the odze of anver, it crest paised 3l nd Dody featbers
Aokl aned ctamling enotly e then saddendy an Gooees the opeting
v Turther coner ab full speaedd TThe crest was Jowarnd the instant oo
was foached With iscreased famibiatity with new sutsoandmzs, the alarm
wateed much vore ikl and Bicds thet walled i oa schised way acnne
such openings

Anather alens caction eccorred when o hind discovered a0 stran e
wbiect eithe, a0 potentially dimperots sme, aid s oot e sake,
ANy wotispic ke e in the pormal enviconment. T these sitiations
the hind approac ol Shady and erecths with hoad sod aoek held forwan)
e the stanze object Jdeardy while staving w0 distance foan iy
Feathess were Jocherd envept for the saiced erest. The head wes meved
o ticht amet Ieit to impreve vision. This alarm reaction wiss comtagiog-
atl the remmaining bitds of the covey usually joined i Al explongion of
the st mze object. This approach was usually sibent, bot i the sbject was
suflivie Iy alarming, the binds called toit jck ick.

Quiail aad ceveral respunses to appreaching predatos-. 1 suddenly
alarmeel o Tose pange, they hur<t into the air; with someabat mote witen-
g they tan off, crest raised sl hody sleeked, often giving i seft threr
el 1 i huran o whom they were aceustomud appsciched, the binds ddid
uot panie DTistewl they moved abont in the open, tigd fmped fully, ireast
feathers fluifed, anl crest raiseld, siving i fiest the fisree call, which
chanzed to doil ick vk if the intrwder remained, 11 the intrsder went no
fusther and renvsined guict, te Bieds alirm waned  wpidly, with the
toil ik ick calls beconing softer asd geading into a0 dosea call andd the
baudy feuthers aml posture retaening te pormal, This behavior was epe-

clally e of 2 male with mate or chicks and of a domigant male insocial
uronp,
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e danset appwated in the <ky, the hied ittened o sinche sdaegqe ered
andd geoze vn the e Other dands i the zroap gt Anocze or tue (e
caver Uhde oot tlae calb ! otten memvaines) trogoae or unehee
conver ol ot or o untd the bore azain statted teomne abont,

At eeat ten toae il alaem wae aoditrgeon i pla s The bicd wae
thi- whes o pobotial aovian feolator sncddonby came it view oy as
A Bhache bl Maspue P pron dving bes onar the pens T resquonee
w o the abwms the oaail sade e mete quack chott rans o one e
Yeve deet, teeeeeeh apickle, aned slantesd bt e anctbior dines taene in vory fow
satwe boing abwave clent The ton oo with g sudden g oo
whivit the Dird helb ansil the dangee dhappeased  This vesporse e vy
insihar b hat ek the © heaear Pannulee o Wtone didae sy il probiably
vther walliforms cstobes s 0l P sadidonness with which a hicd Inezins
and erols these shogt e conld Gandese an avian presdater abeat to
VIR w1 s e

Mot svaez e swmeds alarnmed gl With day old chicks, the cronge
Al teantion: came whoever 1omade highagniched squoabs By b,
wangsine thie chichs toodash rapidly to cover o o freose
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I'vens tiethodls were e to stidy eoniste behavior Inthe Girst, -even
wal = were placal i g 200 10 St pon tpom Outelier theazh e vl
of e nest eeeshiog sogson, Phe social rask of these Tards was estalilished
by wdeerving pochs, attanks, b chases. Pruting the brecding season,
individual nales or females were added o this eronp of males o elicit
agonitic behavior, Occasionally, the duminant mite was removesd s
the effect on the remaidng mabes Tlie behavioe of individial males was
recordiel amd correlated with demsinanee, adwordinanee, and scid posi-
tion. The Tehavior of mides toward slier wdes tovaand stezemae fomales,
and 1o familiar femades was ten compared to form the basis for distinenish-
ing beiween agonistic and sexatal behavior,

L oalen observed the beliavior of two or three binds inoa 1000 20 foat
ubservittion roomn, - Excent when beinge tested, wese binds were Tapt in
idevidiel vages where they antbd hear b not see cach other, B some
e, two birds were takea from their caces amd placed in the olservation
roomt at the same time, I other tests, ane bind was allowed to be o the
pen for varying periods of time before the second bind was introduced,
This gave the “resident™ bird an advanage over a neweoter placed in the
pen. Tests varied in leneth depending upon the jetivity i the hinds,
There wers three Kinds of testsr mate aainst mate, male against femal |
anad a rate placed with an established pair. Seven nles and five females
were e in these tests, vach bird beime wsed several times in different



wolbapgtiots ey atiens were e frome o bitkoped tooan Binds
wote senetally aware o e aned wnnme carly bats st ceonched n
Poende p By oo mimtes bedate starnng to e ahout With repuitesd
treads the binds Iacame habitoated to the test roons Lo to me after the
Harat fow anmgles

Ik tost the dapmspant hind woas roceenized by sty swe it agetessive
A8 g e hing the iival or i king, and b the abaenoe of avoblane
Behavior  In some earlyescan triab, males showed ditthe interea in
vach ather el no choaraont dimnance oeonemeed b elimiratod theae ials
i e anabysis of avonistic hehavior that tollias

e bavier awcurieed in discrete units and oould be noehly guante
fived Jaus b owas abide o count the tatal number of ol wiees and wing
lages by el bited Ondinr Bewdy gossitionss wore namtaitnd siote o1 des -
titgyaly st s Banned tail or pading D aoantined these by revonding
the bt of minntes af the teot period jn which the pacue or mavenon
W yagiibatined,

I addditiom o the vanous formes of paintematne beloser, sevetal mhor
s af behavior acearred daringe these encountors botwesn strange hirsds.
The et diamatic and situaliz, o oof the displass was the waoatal display,
of wine tadsing stoaddard 0930 10 called this aoombtahiip display. From
my wlprvations, s desoribead below, 1 peefer to Gl it geonistic,

In this ahsplay the bird alwsy > dincetly tacnd it gival. The tail was
fanned, tilted Slightly bk and fonh, aml raised somwhat atuwe the
harizomial. The brcast feathers were fluficd and the flank feathers wen-
erally lowered anl b, The crest uml other feather trats wore narmal,
The i) sl an almost horizonil peesition and e wings were sl
The wings vere rotated s that the upper sarface faced forwand, fonming
i vervial! plane. The primarivs sere also estewded, forming a lroad fan
it right anles to the owdy The Biali-eatetded lees raivad the back emed of
the bl The dhi=play wsually eceureed as i Divd ok a0 step ur twe
towaed the rival; the bird roreely approacied the rival coser tan 12 inches.
L the twa birds were nealy equat in social position, the displaying bird
mizht chise the rival abwous the pen for up to 10 sccands. In subsequem
encounters, the dominant bird wually attacked without display,

L abeerved 53 instances of frontal diplay Toomy allaual flock apon
imraduction of a stranger, Most of these displays were silent s ot
assuciated with further aegression. The exceptivgs were as follows:  five
were assaciated with or ocenrrad sight after Aoy callsy eight preceded or
were followed by “caterwauling*: five came immediately before or after bill
fighting: and one, after a bobchite call,

1 osaw this display only during the breeding season, 1t was giver, by
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cenehing wmade dlisplar ed nsests ahe baest tanbing male novr o Ll

Voeob b depoy W owesher ke o ot tolinanny ot . b
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v moted s e tewand o i pah o e wareg N (198 TO 11
vivat e ntdd ol phay b b noate tow e 1 stranan e
At oo ctrar o ated sabaoninaty ot el speap el 0 copea™ c B e e
o b vventaadl sl nean s ke ot s s the e The gt
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11 the conier pagtionr of B frah - wos s aliey bl the agba cdine s wnle e
t sl tomena e bt the qan, the deminanr meah ekt ropratedi deplas
o by epbaaddiaaty paale Pl b wae Bl e goniinin gota? the sesid rank
otk twer Taede was eheaty stabibebed o ared vk oghatdinady Band avenbod the
Sty gt
oy otde o mahe gl ddieplay when aoparatedd dram s el meh by i o
Attt neh,
it g el ot abevs Fhuew rivals weey S0l diaticces B oty othes 4o tnither I °
P e al e 1o test The ethier By et qaemtt
OoMakes o omn glbreele paon it dipdoed while doobing it o womhon
tenee amto i elpanang g whore thore wees an baope aind snbe e miles Sieee

e watmd b b portioabods comunen i unmatol whos deplavane

thar cn was vncodmely roetrn bl and e it gont ol ot possbde, e wae
et o diplay e g s Dot B bl ta Boat the Binds acties the
totae ol pattially o sere thame the binds continocd e isgdn tog s wagke
Ctad sl bresding aisplas s wataal

vooAn abctbating mode might disgles when destyedaol By human o s binge
tooswithin o tew Gt ol the st CEhe male soomold 1o be tcluntant e jave the et
aned tondod tecdiephay in drent o the neet or anctuall oo top ot the vues Onldy with
fatther iroves ation did the mabe move torwated tomand e intousdh s He might gk
dpdiv whon s mate was ciptutad and Bezan to saoream

A omale mucht display e g hon undir Hese sitcumetanns

U Whin male and female woee pinst plaed together, the nule was ks to dges
phiy o bis inttial apgpreach to the hen but eacly atter that, She dul not tear e
st deplay coonrred whonever w o vazea ben was intpodauied tooan adbomale grogp
Males appeoathedd the cage and deplogd in front of the hin

Sowhan o stianee male wasy wilded too w0 P wigh bens, he micht iwong 3
prartiafly comevatol hen. e then display el to bee and woubd even walk into the ligh
where shie was womgealal This coudd happen sumerons times in the courve of @ motn-
ing. However, the male swoull, in venerall oot dlisplay to the <ame hen once she had
cmergal.

LA mated pale mieht dioplay e o stranee oo whien she was intieluoed 1ooa
.

41 twdee obaerved aomale mount a ben et bad beon introduced only 00 minutes
Before, et she was st somewhat of a steaneer (pair femationg did B0t aour),
Immediatels on dismounting, he displised tor 3 second amd then moved ofy,
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Mebonzh g omade could teahly tecognze a ben iy her plioaze. neves-
thch oo, B almest mvariabily woubd “irst chuallonze bee wath fental display
Unly when <he fndoed tocdispley o tetnm dish he acopt e as o femahe

L swmtnars . onddes display o straecers whethe mabe e wmale Dl
to feanales s not Bdlowed iy attackh Males ever adisplan to theie nutes
vtwe pudr formadion s accurted i Gt ovce the initial depbas s oves
Ner awall wonde displar e a tamiliar male

Trow the alve obsctvations 1 onclude that thes dbucate deglay i
it nabty azetessive ather than sovad 10 this wone conrtslip ane waoabd
Uit b it pepreitedd et Botits o v Insteant aomade man alisplay
T opee T escotner, T seems Bhebe that tle display a0 compr aiiae
Latwean attack el veeape sendenvis Phe attadd temdency e o in
the fregqueney with which the display s assoniated wnh aceresave hehaviog
sich gs ik, Bt fightioe, and - caterwanting” o the sortelarion o
display with sociad rank: and in the aoneal leeby positions The biaplay
i~ drartal with bl horizontal as in i) attaeh Iooaddition, the ex-
ik of the primarios o that they almest otch the sround woonss
thtoaghont the saBliforme ml has been shown to b naiatoh swinly i
wtesanen wWherever carefully stislied (Ko, 962 25, Stalas, 19ni 120y
The tanned b, as will b discssesk Later, occnrs vbare both adack ansd
e g tetin et e gt 'ill‘-t'nl.

Ui cvape tendeney shows up inothe Giture of abisplayioe made g
ite gt displaning male rarely came within 12 inches of it rival,
ever ab e rapid chases when it wonld have been vy for the displiyine
hind e cateh upe with and actually avtack e evieling Lind, The dronta!
dispLoy, however, has o waeal enaion e the estent that when a female
reicts indifferentdy o this displsy she identifics hersedi as i potential
niate

Anather form of auwression was bill-fighting, in which o hird pecket
tiee ather's beak, Each bird stood ereetly and attempted o peck down at
the rival. As pecking eantitied the binbs oicht shift ereond o dew feer,
The action sometimes led inte o dontal dicplay fllimed by mote 168l
lich ing, Squeee calls often preceded asd followed the fighting. Bill-fichr-
ing often Listed 13 20 seconds but rarely ended in vigions aitacks, Tnsien),
the lower bicd misht move off withma Teime pursied, Moot cunmnnly,
bill-fichting evcurred between males, 11 occurred between females only
when o steange hen invaded the familiar ground of another hen, usualbly
a mated one, Males did not fight hens,  Bill-Gighting amonz males wias
elicited most often when o strzer, either wate or female, bt especinity
a feaales had heen added o pen of unmated males during the breeding
e,

Bill-fighting was always a mutual display with bath anagonists aking
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the same posture This stuzzests that Totl Bigde aie squally nuaivate-l
Arbolitieenal exvide nne for thic vom losion was that bl fezhiting was o deean
out abisplay aned ghat Bill-tiehiing was abeent hetwoen e sons where
mdes alway s ranhed abvne tomale -

Actal st s somietimes oecuesd A Tow intetsity, thesc wete mere®y
sizle bt the vival, often in ta togin of the eve as the tisad prasad
thoee Do at etbet fimes, thiey coneistod ot divect puomie atter oo
Lired aned zeabibing at w Seathere of the ik or napwe

A beed s unhibely tootind o stvanee oy fiesd sivht Inatead thorne
wae a seties ol gpraadhes el witlnhawals fo this, the domman hind
st ttcethe it beast eathe s tebls thatied and taie o e b
were extendod, gakans the Tind appear tall When tarting to attadk,
Dowever, the bigd conched with it body Slockad amd il wsnally ney
fantnd Thic cronched persition with tesod logs eoabled an attabine bind
1 Yz withe tal) Joree at s rnad

Chooasionalty - oo nede woabd Iy o il e air towasd o rival w
human and atteipt o tabe the opponent with his s} have hoen
attacked by ineabatine males aml alae by mgles when 1 hckd the mate
in oy band. Aerial attnks ala wectned when aninttisdier male
threatened to warp a0 residem aade’s mate. T hive nat wen sah
attaths where tan mides only wire fvodveds Bene, diwere appears o e
a maech hisher thrediold dor eedese of deeial attacks i Bobwhite than
in the Rine-necked Pheasant easioni. coliicag tper=ona. olserva-
thon) o Junglefun! (Gallny galtus) CRuiie 18ad: 3ssin which hipls
sechoattacks e froguent,

Avoikeace bedavier of the sailmordinate Bird took sevovad forms, 1t
shied i aleence of motion oF in g very Slow walks this was e
cially true of o hen when pliced with o nale, I its sance, the sub.
ordingate bind was always lower: the tips of s prinsries e ed o be
piised and met an the bind's bagk. whervas tuse of the dowina hild
were lowered gn the side. A subordinate bird wisht avoid atack by
turning away, bt abso by nudgiog in beneath the rival, This muule
it diificult for the aggressor to strike with his beak, Hpressed hied, the
subapelitite would walk or tue away and when fully pressed, take flici,
giving an *avaidance till™ Alihough o bisd would saise fts crest when
approachen by geommd predater or in presence of o steanze obijeet it
seldom didl =0 when pressed by its own Kind,

i chamcteristic of conflict situations thiat a bind may perform dis.
pluement activities or intention wmovements o linbergen,  §932). Ny
determining the probability for o particnlar furm of beluvior to ocenr
with dominance or subordinance, one van then e these forms of
agonistie bebavior as indicators of a given individual's motive don (Siedies,
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lund: 1230 Tests between bitdsin the indoor alservation mony s
shaep dlifferenves Tetwern the bwlavior of doeammt and sulwadinate
birels, The ddata i Table Fare tahen froan triads where o cleaecut deamine
ance of ohe contesant wiee appsaent,

Head & £, head soeching, and precning were characteristic of
dominant - The lowet incidence of the ¢ activities dn subordimne
hitde ocureed atindly betause a0 aobordingte minimizad stk I
remaiming motionicss, Only on relaning did e resume maiitenance be-
lavior. Al these maintenance activities were mose likely too wccur g
a bind was approaching or withdrawing from a rival and even e
while pawing befure changing direction, or catinuing v in the same
direction, It iv in thee <imwe sitations thst Rowell 19011 inund dis-
placement activities ot likely 1o accur din the Chatfinch (Fringithe
coelebsy, Nence, in the Bulmbiite, these seem to occur when there i
conflict n the tendencies to apgaoach and withileaw,

When a male and female were placed wogether, the fenuste showed mme
of these displacement activities than did the male tcompate the thind
and fourth columns of Table 23 1 often noticed that a dominant male
besitated to approaca 1 sabordinate wale that wis coouched in o eutuer,
often partially conceatal. The dominant male woulld successively ap-
proadh and withdraw from the sabondinate, as though oncestain alon
the sockil status of the rival, At such times, preening, head shaking, and
head scrtching often ocenrred. In contnst, whes @ male was placed
with a female, the female was waildly eelived and conspicuous,  In this
situation, the male would be able to determine quickiy that the female
was not a threat o him and his conflict between approach an? with-
drawal wihl wane,
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Althomgh il-wazeing was indopendent of wovial vank, it siid qelate ta
aeonistic Jahavior, for it eceutred mast when s binds wene ot N
rangc— just it one bind wesuld pass by o tgen awiay from g rival '
waseting s ale common in ducks at e guarters, especially immedite,
aftet omge duck Lomds aoong others, 10y Te Dasivally o feather-settling
niwamient, but its common ocesrrenee while . bind s near b sugzests
it is released by the close presence of o straner or rivid,

The prerence of a female nereased agoniaie webivior betwern the two
males (Pable 2. Lisst and secomd colymns), Note the increase inat-
ks, frantal display, erect baedy stinee, head shaking, head serarching,
precning, and vcierwanling,” This sudden rise i guoression wis even
more conspictons when a femide was addal 1w an all-aade erougs of
birds penned witcloors, In contrint, when o sineke nisle was penned with
i bone fepsde, these sane forms of belinior occurrad st much lower
frequencies Clable 2. thisd column). When o single nale was with a
female, his tendency o attack was probably weak, or quickly became
su, for the female showed no apgressive behavior, Tn contrast, she walked
slondy, always in a low stange, or dssned suclt entirely non-aggressive
activities as dusting or crouching,  Any conflict in the tendencies to .
tack, escape, or act sexually was probably minimal in this situation,
hence the decrease n the wale's precning and related movements, Since
buth dominant and subordinate males rarely stind erectly in the alisence
of feniles, this body position may ruflect sexual rather than agenistic
metivation,
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soapal Ihavior was Zinerally vonfined o the Lreeding seasoan. “The
wile Bolsvhite bad the followinge forme of sestal berevier: Pterad e
by, Waning, tidbinting ann a wwciated foeed calll copalation, et cere
NEM atiel the Lodoohits vall The o'~ conmn) Tabuvisg consisted of
tradeitg, Wit guivering, presaontation, procopelatory caan . oaprlatio
aod dnsociated all e nest cennny

Mabe sesmal hedation - The L2 vl dephey was givon Iy males Lot
females it the brecding sea-on. M highest istensipy . the male walled
sy aberit the hen, usaably Zeom B o s s ronn e e tanney
Biv i)l tiluad s dorsal st fe tosan? the hess Phe 1Lk feathen
were boset and extended downsarnd alinea o the cronnd The nsabe war
slightly fess etert than in teilittize. Fic <hitted the featbiors of shonbie
amd Lokt the side of thye Ben o e beld bic hoad foewared end e
what Joweren Rarely ohid the soale e pote o i a0 6 aleon
the Bon, By which time e ben had afien Bl position, pocessitating
anew appreach. Mars viten, the bea was pattiollhy concealid o e
tected by covar s that the male was rearrie ted e his displan . Winomever
a Lird displayed Laterally o a0 o be was BED o be atnbo
dominant e, i one was prewnt Latopa” Heplay was baiel, Listo,
5 po 13 seconls TThe approach ol anatt

4
(M1
male aagally intertupteet the
display and azonistie Induvior, s~ lading 1o ahase, was o

uilzed in by bk miabes Phironehout Lteral displaa . the ben was ab
et gdwavs relned et feathers wore nornat) am] lie <beal it a0 sn g
what bew position, silemtly, with ler erest and il mocwal The Lateral
tispay v streary vl b funetion, 1 in e oway intanilated a duy
amd e otten ceatiched te the male during, or ~lwatly afie, his displin
1 obeerved nite <itugtions in which coplation ueceenel during o afng
Lateral ofisplay s anather time i made anempred o capalive it the hen
dit ot crouch; orce the den aracded without the aude’s mauntine,
four times the Gien oudeged wp to and beneath the coanting male, al-
thengh copuliation di'd not veears and foore ties Jateral display wis -
ciated with wo apparent sezual behavior,

Chosely associated with fateral displuy ssits focing, “Chis was <imilar
o punting so commonly seen i pigeons (Coftemba livioy. 1 hind ala
the form of an exageerated intention pecking it fod, without the bird's
vver touching the ground with #ts beak. “The bady fusthers were flufied,
the lews were faicly well extended, amd the body was horizontad as the
male moved toward aud aromed the het, This Taked lKe @ compronii v
prosture betswoon tidbitting and Lueral display.

With the onset of breeding season, the fod call of the male chamad
in function, Whereas duting most of the year 3 served o attract bl
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male amd tonishe toon pew sonpce of Bl it o Bk o scsaad fatiee
In adomg <o, the vl swas ehbancad by fidditrieg taoe poo by The i
pien, for Bolwhite, Tas beenlesaibed and amldvzed in detail olewhene
£ Vil and Stokess M0 i bedet, the male peeked at food o in-
aimace ohjiets, swhile at the e time ziving the food eall. M hizh
intensity, the male arddud his hadk, eofiled his dady feathers, fanned
Yivowail anl stwal high on ks ety This Bl atracted o female
ettichiv, espociadly b ctes T sonntines b gt ied other mofes,
bt i the wild this display and soft Gl e unlikeds o e beanld by
sther males, who woabd live e deiven ofi already by the e, This
tisplay wos 2iven s Sttongly oo mated nrabe:s the longer e By
oo matol the siionzer he display ek bees lkely he wae soocat the
ol ineetls Males pner sovad degrivation saighe tdbic ol calt, Tan
it as Steonely as owhen o female was presents Thaing cene sesual
rwativation, sl iale mizht tidbit at almost any wanimte abjet,

The Gactots cliciting the Behavior sceim o he higls sesual itivation i
the male, Laniliaeiny with a0 femade, and - suitabile ohjecr at whivh to
tigbit Citeects were sttong tebeeers, Tult ftting functions te attewt
fen bl to sirepgthien the paic bomd-- thibitting Fasted tevond actual
pair formetion, 1C0 Wallen ¢*Parentid and juvenils bebavior in the
ol abite guail,”” Master's thesis, Vissar College,  Poughboopsic, New
York, uedy aleorved tidbitting wp b the cned of October, it oce
curred with devteising inbetisity once the younze bid Jatehed or the sl
activity of uisuceessful breeders hid wared. In the vild, there noy be
a two o four week intervil between padt fonmation amd ese laying
tStnbland, 1930 Y. Henee, any display that keeps male id female
together wonld be dmpertant in premoting parentid care in the male,
Ontaide e breeding s, ahe display s oot ween and only e call
potsists, and at fow intensity,

Coputatiog wys uncomplivated, heing released by the solivitition crouch
of the hen, However, Uie sicht of a hen which was aronchiog between
dustire movements, while booeding chicks, or in fear from some listor-
Iance often telegsed monnting by the male, The male circled the hen to
approach her from the rears He sometimes pansed Defore be moved
quickly up onte the bk of the Ten aod grat'nd her Ty the head with
his Leak. The nade first hehd his il up. A she everied her cloaca, be
beought his tail to one dide and then down ciemly upen hee, anel teed
vigoronely for up to 10 secomds before divmounting,  The hen called
churing copulation, There s pa posicoopulitary displag. 1 the suale
ad foreefully movnted e ferale, e mickt, on dismounting, act o
gressively towanl ey and even display frontadly. But normatly the birds
showed little further interest in cach cther after dissooucting, Soaualiy

ny
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deprived males cnpul.nlml frequently when given an opportunity, One male
mounted {- hen five times in the fiest clght minutes aftee & hen was
introduccd, 77 e

1 observed homosexual relations three times in my allomale pen, Twice
it was the two fowest-tanking males that were involved, These two

males had never had 0 chance o copulate with the females that were.

introduced to this pen. Nor did these males call, None of the males
that mounted id more than grab the crouched miale by the nape without
treading, ‘The crouched males did not call nor evert the clu.lca as in tiormn!
copulation.

Female courtship behavior—The most consplevous female behavior

Cwas wing-quivering, 'This consisted of o raphd $ifng and sctéling of

the partially openud wings away from the body, At high intensityy the

tips of the primaries’ ‘extended one o two fnches nbove the level of
the back. Several guivers might accur within' a second or two. The
hen was usually approaching the wale while she quivered, with legs flexed
and il normal, Tl wageing sometines followed a quiver, usually
just as the hen had prssed the male.  Most quivering occurred when
she was within sfx feet of the nude (‘Fable 3) as she approached aml

then passed the male in a straight Hne without orienting to him.  But

T s i

W

guivéring might occur a3 -alu: ciame directly tuward or p.mi.lll\ cireled
the male,

Vigorous bouts of preening, as well as ruffling, head shaking, il
head scratching, often occurred in the intervals between quivering.
Qulvering was strongest while the male was facing the female and espe-
clatly when he was alert and moving about. Tt ocemred regularly when
1 placed a male in o pen with six hene that had hid no aceess o males,
In this pen, up to four of the six hens were observed Lo quiver in a single
morning. The dominant female did the most quivering. 1 have alsy observed
quivering when 1 placed a single hen in a pen with one or more males.
Hens have quivered even when confisied in a cage, as the males approached.
in\'cling occurred in the I’lrst few hours that a hen was placed with o

1 never nbﬂcn'ul q dvering untll May, so I think this display was given

only by~ females ihel were strongly wotivated sexually, Prior to this
time, hens did not approach males so actively and positively. It seems

likely lhul the sexual tendency to approach the male conflicts with lhe _

tendency to avoid him since he is a stranger,

That the display stops so quickly after the male and [emale have been

together suggests that habituation occurs quickly and the state of con-
- flivt disappears. -The low running position of this display is typical of
-subordinate birds, suggesting 2 minimumi of aggression. This display

e e
‘e
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{m - Stowas, Hehavlor of the Bobwhite - - - - - |§

- TAHLE 3
THL OQUcekriNeE or WING QUivinxa sy Frass lluuwum

—— e AT = i

Sitwution where gnivering luf:hu Number of ocenreiners

en approaching male

0-2 feet from male mn
$od feet a8
S-b fext AS
|o fu-l n
l| 'y
Hen Iv:nlm! male "
Hen not in mntlon A

seems adapted (o atteact the nttention of o male, yet at the, same time

minimizes the chances of attack hecause of the absence of nugrvssiun aid
presence of strong submissive components, “The display appears to have
evolved throush ritualization from & fight-intention mwovement,

Other sexual bebavloe by the bens condsteal of an inconsplenous
presentation belore the male, In this the hew, fluffed her breast and flank
feathers, She assumed a low osition, making imtention pecks ut the
ground ns she walked slowly amd deliberately past the male, breast feathers
fluffed and flank feathers flnficd and somewbhat extended to the side,
In the Californla Quail, the female may at the same time roll the back
amd flank feathers toward the male and even tilt her entire body to
his silde. However, [ have not seen this tilting of feathers in the Bob.
white,

Copulation was :lpl to occur after a series of fteral dlspl'tys b) the’

male. The female showed her sexual readiness by her presentation
display. 1 have seen Ring-necked I'hcxunuls and Chukar fartricdges show
similar behavior,

Nest- buildt‘ng behavior—Both sexes shared in building the nest,

Bullding. tlnrlml with Dbirds exploring for suftable nest sites, pushing

into clumm of grass, or Leneath dead stalks of weeds, Shortly after.
wards,- the bird moved away from the future nest site and while in n
crouch picked 'up nest materials, turned with it far over its back, and
dropped the material tu cither side. This was repeated every three to four
scconds for pcrluds up to flve minutes, The bied sometimes ‘weadually
moved away ifom the nest site In its senrch for material. In this way

it moved material step by step back toward the nest, the most distant

material being picked up and ‘dropped several times before it reached
the actual nest, “The bird never earried material to the nest, even though
quail are adept at carrying food from an early age. This may be the
most efficlent way for a quail to transport nest material, but it may also

. be less conspicuous than actually carrying material, ‘When enough ma-
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. terial had heen ulruplml into place, the bird then entered the pest ‘m, el
. did u considerable amoumt of turning aid scraping a8’ well as, puiling
feo . neatby vegetation dewn’ to form a canopy. ‘The finishud nest was {re-
i ; queml\' donied with a tunnel as entrance, but when birds buil under-
LS nmth a wooden shelter in the pens, the dome was missing, When one hird
o Pwas bullding, the mate usually stood close by, ‘Two birds often exchisged
AR dulics periodically. Two to three hours of steady nest Luilding were
cnough to complete most nests, Beginning with the carliest stage of nest -
building, cither member of the pair often gave: lhc nest eall, always while
within the nest, (2
Stodidnrd (39312 23) lhmu.hl that the male does mml nest buildding.
I observed that the, male -sclected the site und began the process by
culling from the pnlcnlial scrape, often with the fomnle nt a distunce,
[ . Later, cither bird might . bring material to the nest, although the male
edied well uver half e wak: 1 aever s an anpaired bird show nest-
lmiltlinn ehavior, Hinvevee, in Gwo instances where homosexual julirs
o bullt qests bath members of the pair called us well as helped Luild ghe
hest, '
Nest hodlding in mang species s a tllapl.u' { Tinliergen, 1952). The
Chukar Tartridge has a nest display and nest call which both sexes pive
(Slnl.ts. I'Jﬁl‘ 110y, The cornering  that Woad-Gush (1954 138)
descrilies l‘pr the dumestic fowl appears to e similar in nature 0 the :
g _ nest ceremony. ‘The nese bebaviur in Bobwhite appears largely funce 0
tional rather than having signal value, “There are u_(u specil budy or
feather - positiuns  suggestive of display, Nest hullding almost always
' occurs near or at the site of the future nest, Some of the mations are
.. inefficlent, a bird often dropping material in random directions, ur_even
taking materind from the nest and dropping it outsite, Neverthitless, the
accurtence of a special nest call while the bird s turning in the/nest
scrape suggests some degree of display, In some binds the sight of 1he
male functions to speed up ovulation in the fenle, unll Lehrman (1961:
1278) has puemlnlul that breeding season displays niay serve this func-
tion maore ‘commonly than previously suspected, However, fomale gal-
linaceanss birds will ovulate in complete isolation. So it seems more Rkely
that a quail’s nest ceremony ~functions to orient both male and female :
1o the nest. This may fnsure that both sexes share in incub.uinn and o
sulmqucnt care of tlw young, - .~‘~
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Both sexes shared in parental behavior bt there were cnmitlumhlc :
G di"crcncts bietween pairs. | In some instances, lhc fum.ﬂc did nll the,
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Iucuh.:liun. i uthers; Ihu nule, I uhwr\ul ully twa ~|wu.|| parental dis
-playsy disteaction and Hdbitting, The atter has already been discussed,
When disturbed oy the nest, the male might- i fiest display frontally
whife ‘stamding un the nest, then rush stitl displaying aad  dien fly, op
In nu.ucl.. 1 this {.8ed o reped the fnrwder, he then gave a “dvm\‘

ritse” cafl, [ have heard only the nufe give this call ns he dee oyed 1Iw'

*intrudter fram the nest, 1 this cINrnqun display, he ran in a crouched
pasition, with his'budy hottzantal, ud (luttered his wings ragsldly, The
wings were extended same three o four Inches o the side and \\l:ﬂ'
lifted to o horbeontad position, While running he made short_ tuins, ‘el
Ing up 20 to 30 feet from the sest. ‘The Wit deeny ruse calls soun
tutnedd inter toil dek dck as be creled the nest area, crest radsed and tail
fanned, Uy this time, quivering had stopped. 16 the observer semained
cluse 10 the nest, the bird was likely to circle back to the nest cover
and while concealed give a fast, steadily repeated dr tir tir tp or Hp tip
tip tip. A male sometimes gave the decoy ruse call when 1 captured his
“mate and held her, with her ¢ screaming.. fn my band, The simitarity in
“form of the distraction display” with liw wing quivering of a sexunlly
aronsed femule suggests o common motivation of these two tliqlln\'q.

s

The very low crouch of distruction display coutd be an expression of e

“broody bebavior, The quivering in the disirnetion display could hea’
compromize expression of escape bebavior, but s possibly moditied
furm of the fronta) display, henee aggressive, The back aml forth move-

“ment during the display also denotes an abteenatiun of approach and
withdrawal tendencivs, The subsequent change of “the display into more .
typleal esenpe h’chxwlnr, when the bird returned to the nest cover, hears”

(s out. Stmilarly, in wig quivering by the fenwale, the crouch may e
an expression of sexual tendency (i, cupulmilm cemich) and the quiwr-
ing the same as i the distraction display—a compromise between ape
proach and \\lllulm\ml with the escape tendenzy prmlnmitnlim.

Y

-CaLLs or T non\_\-m'ﬂ:

I have used Collias’ (1960) clssification of catls relating: ta group ™

movements, fumd finding, aveidance of enemies, and n-prmlucliun (sl

divided - Imn sexunl and parental phrses). Names of calls, for the most

part, ave those used by Stoddard (1931), oo
Group movenient culi:.—\'exl o the holuehite mll the . most \\ull

“known call is the sqmnlhm or scatter cull, the numc"cnm-m, from the-

~ fact that scattered birds give this call \slwn attempting o rejoin the

Ceovey, . ‘This call had three distinet forms: a soft hoy, a louder foy-

puo, “and finally a stil louder, clear call, koi-lce or hoyve (Figure 1) A-E).
o Hoth sexes Kave these mllq, tlthough thc\' are wilur, fuster, luss nasal,

T
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Fleute 1. Group mnumrm alls of Robwhite, A, hay-poo call, B, varian ul hoy.
poo call. ©. hoyee aall, 10, twis hoy ealls, the muskul awuhening nole, E. nasal,
dranneout koyepoo oll, F. “broody™ call, G. took call, 1L, piton, 1. con, .

Intervals on horleontal axis are 0.0 seomd eachy the vertical asxle represents the
frequenicy, with Intervals of une Refaee,

and smore musical in the femate. These calls are directed to birds farther
“away than is true of the contact calls which are discusced later, In my

pens, birds orfented their catling to birds in neighboring pens rather than
to their penmates.

I could elicit these calls by separating bird lmm it-a group of mate

for several minutes, Initinlly, the separated bird gave a saft hoy which
graded into Joy-poo. As the lreeding seasan progressed, the hoy-pos of
fsolated females changed! into a lowd, musical koi-fee, which was uttercd
5 to 10 times in quick succession and then stopped completely for several
minutes if there bad been po response by the male, Il the mate of the
calling female was within earshot, he responded with more raphl and louwd

~ lmy-poo calls as hee faced her. ‘This call had o strong effect on ynmigted

males, releasing loud bursts of bolichite calls and orientation 1o the calling
females, as shown in Table 4, For an unmated femals, or one that hal

ost bier mate, this loud call served a strong wttml (unction in attracting

the attention of unmated males.

The clear musical form of this mll koi- frr, cmnmunly oceurred ut
roosting and awakening, As birds first sticred fram their roast, the
entire group might give a few briel bursts of this call. *This also hap-
pened just before birds went to reost.  Rirds in uthcr coveys might be
calling at the same lime.

~. Birds sometimes gave the scatter call for many days \ulhnut getting
a response. 1 kept a pa{r of Hobwhite in my g:mlun one summer, Al

. though these birds were far removed from other birds, each evening
toward dusk the hen \\uul:l give 10 to 20 of these clear, muqlml calls
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Kedlee

To notily adjrcent coveve or pa{rc uf the foca.
tion of the calling hiuls, henee, a -p.arlm. mechs
anfsin o

Hy fymale separated from mate or - Netlfy location of calting blrd, strone aurau-
by ynmated female ant for sepacated male or uhmated males

oy and Hoyepoo
Hy male sepatated (eom mate

On auakening and rooding

unite pair

By wemale sepanital from mate, Avalune
then changlng to keddee -

Hy female and oecasdunally mate,  Unwertabn function
with u birouwl

Durfne mcuunluq with straneers  Agondstic bebiavior serviag to repel intrnlers

even though her mate was standing beside her,” She always faced the
ontside of her pen rather than towand her mate. 1t seems, therefore, that
the call seeves to keep all quail in an area in auditory cotitact and not
just the mate or ather members of @ cavev, -

It is striking thar this loud, clear call is ;.i\'m fur unl\' hm-f perinds—
ut awakening, when scattered, or before roosting,  Sinee It is o remlily
located, longee calling would only inceease the risk from  predation,

. Clearly, In the morning and evening, the Aol-lee c:-’! cuninot function to

reassemble scattered birds for they are already i" Inw conlact. Mare
likely, this call keeps u covey apprised of the Ir:mlun af neighboring

coveys. Hence the scatter call may be vphlcictf ’in function (Wynne .

Edwards, 1962: 16), spicing out coveys and ro;;'ll.tl{m. density, A dual
function s quite possible with so varfable al; call. A female readily
recognizes the foy-poo call of her mate and when separated {rom-him
will respond only to his call, Hence, the binds, of a single covey can be
attracted 10 the recopnizable calls of members of their covey “lu-n seul-
teredd, but be repelled by calls from another covey.

The same duat function of a call appears in some other gallifurins,

Relenses koldee in mate anld ilmuinm lu e

Thus, the e e cow call of the California Quail serves to attract a_mate

or membrers of a scattered covey, as well axdeter .lppr-)nch by other Dirds |
not in_that group (W illiains, pers, comm.).  Likewise, in the Chukar

I‘nrlrhl;.c {Stokes, 1961: 113), the rally call n-pds other males and re.
unjtes scattered members of a covey.

I'hie Bobwhite had two other calls lmmics thc separation eall whicly

helped to keep birds with their covey or mate. While fewding together,

Tk
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Dinda gave numerous soft contact cabls; usually inaudible heyond 15 fevt.
These may be represented as foek (Figure 1, G) and pitoo (Figuee T,
H). They often interchange! rupldly with’ the foud calls, | have also
hieard lhv same calls given by adults picking up vest naterfal,” These

calls seem well adaptedd to kevp birds in-2ontact as they range lhrmu.‘mui"

the grassy and herbacevus eover typleal of quail habftat,

On zeveral occasiong, 1 kept nomated pair of birds within a small indoor

ubservation “room.  These binds invardably responded to hoy-pos calls

“of an outside bind with a long, very soft coo note (Figure 1, 1 The

birds calledd In resting position and with such lttle energy that there
was ho motien of theoat or tail. 1 suspeet both seses gave the call, It
stapped as soon s the Imv—[ﬁma cll stappd, Since the cull was scarcely
awmldible at six fect, it s not likely to be heard in the wilil, Stoddard has
deseribed what appears to be the same call given in sinilar and other
situntions by a covey just before the birds take flight when alarmed aml

by the parents to their chicks, The call is very similar in np;u-:lr.mu- to

the “broady™ call given by mlolls to chicks {Figure 1, F )
Food finding—When an adult with a brood fuund fued Tt pave a soft

©duetsi-tietu (Figure 2, A) while polnting its beak at the fom), This clicited

quick approitch by lhc chicks, ‘Thie same call occurred during tdbitting
and outside the breeding season when the mule found 2 new source of
foad (Williams and Stokes, MS),

" Avoidance of enemics—Bobwhite, when alarmed, gave several culls,
When approached by ground predators, including humans, the first call
the birds gave was a soft; musical firree (Figure 2, B) given with erect
ctest, fanned tail, stecked hody feathers, and erect slance. As dunger
increased, and if the bird was unable to eseupe, the call changed to toil
ick ick ot Ick ick ick or varintions of these (Figure 2, C, 1, umd J), The
change in sound of these calls as the bird Gecame more alarmed wis
elfected by the shortening of the horizontal tirrre or foil segment of the
call and the emphasis of the vertical ik, As the danger disappeared, or

as a bird became habituated 10 the presence of a hunn, birds e Q.
“soft tee wa (Figure 2, D). M this time the binds were less agitated and

moved less, and the erest and tail returned 1o normal. A femnle that was

not receptive to a male's” courtship mmctlmes 'ﬂm gave this call \\hilc '
~ avolding the male, '

Bobwhites gave a specific alarm mll whcn sighting nn avian predator—
a throaty crerk (Figure 2, 11), .
Birds held fiemly in the hawl gave a picrelng - (Figure 2, E).
The cafl occurred in very young chicks bnt underwent some ch:m;,ts

LAl

.

during developnient of the bird (Figure 2, F), Similar calling is char-- "~

acteristic of many animals. Although this cnll spreads the alarm among

e
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Figure 2. N “Fowd-finding” call of Bolablte: B-). walls related to avoidaee of
cacntbeaz W, He-pee, C, doibsick, 1oildek, 1, Teesva, Eo rderse of adult, F. -8 oeate
uf hick, G, fre tee trr. H. Ernrk alsrm call, ) toildekdek alaim, 3. tp tip tlp
alim. : -

See Figure 1 for seale.

other aeathy Lieds, it may. also serve o rine hefp, Mated males have
run up’ quickly 1o me as \ el the mate snet theeatened me within a

. fow dnches, with frontal display and inciplent pecks, “The onset ov this
suddes, Jowd call may o alarm the predator bt i mementarily re-
leases §is grasp of the binl, L. R, Nygren (pers. comnn) unce observed
n Cooper's Hawk (Aecipiter covperiiy capture an adult Chukar Pariridue
which at once gave the Joud plercing seream, Inmediately several neathy
chukars ran o to the’ hawk which released Jts grip g enough for
the screaming chukar to escape. Henge this screan taay funciion to effect
escape. 1 the bird was eld in the hand for hmgvr perinds, it gave soft
tve tee tee calls ¢ Figure 2, G).

Birds gave other calls \\hilu avolding rivals durlng .u«miﬂtic encointers, .
. A Dird might give a brief, high-pitched will when pl'clwtl suddenly hy

“another bind; the hen mltvtl as the male first mounted her; aml the
male called when he ruffled his feathers or flapped. his wings near a
dominant rivat or while actually aveiding an attacking rival.  However,
even dominant birds sometimes called while wing flapping without ap-
pareat internction with other birds, Hence, the call was always assochted
with a tendency 0 move and usually with an escape lcmlcnc)

When disturbed at the nest or with a browd, the adult might give o
distraction display and with this a “decoy tuse” cll. Stoddard deseribes

this as a fine cheeping psice psicn psien uttered by chicks and adults, 1

- have heurd only the male give this call as he decoyed the intruder from
-~ the nest. If the fnteuder remained, the male skutked under cover some
10 10 20 feet from the nest and called a slaccato ip tip ip (Figura 2, ).
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Firure 3. Some npaoductive calls of Nabwhie. A, ﬂn'lrdmr all of mﬂr It
amiphnml mlllnv. the koyeee of females followed by Bobackite of malke,
Scr Hfurr 1 fur saale. .

The same call was p.iwn by n fl-m.llu as ~hv excapad from an attacking
female, T -
Reproduction calls —"The bodsehite call (Figure 3. A) hues been coverel
fully by Stldard, This is n porely sexual call, given by an unmatel
mate during the breeding season (see Frontispleeed, Once mated e
stops cadling afmost enticely but will cesume ealling il his mate is removed
~ trom him for several hours, However, Kabat and Thompson (19632 112)
think that matcd males may frequently swhistle, but generally only when
scparated from the mate, as when she i incubating,
Ordinarily, a male gave his bolahite calls v any difection, changiug
every few minutes, ‘The exception was when he heard the hoyece call of
“the female. On hearipg this call, sometimes given only onee, the male
turned immediately and faced directly toward the culling hen, ‘The
tempa of “hobwhiting” rose from the normal 4 to 3 per minute to as high
as 8 to 9, one call coming right after another withaut a bhreak, The male
might fly or run toward the calling hen, Bobwhiting, unlike the song
of passerines, does not function o space omt males. In my pen of seven
males, several males wonld bolsekite at the same Hime with rarely a sign
_of intolerance between birds, 1 did notice, however, that subordinate birds
sometimes lapsed into a “whispét™ bolaokite as a dominant hird approached.
This whisper babickite was also used by birds when alarmed while bob.
whiting, ; .

‘r TABLE 8

Tur StiservnioN or Joawysrr CAaLts ny Spves Matks 'runm.nu l‘u\mcu or
Frstare Hoy-Poo Cavis

Number cf Roliwhite calls per minute
In S minstes  During playback lasting During 13 minutes

1
e

. v before paybuck 2.4 minktes (total calls) after pluyback
T Test 1 + o 240:0.0:0 . ) 15-10-7:9-10-G-d 4 o3 b 3407
Test 2 . dod-3-4-7 P(/) 1110:70:30.54+432. §-3.0
¢
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Ficure 4. Copulation call of frm.llr Bolavhite, The four sonograns represent »

gnntinuous reconding. Soe Figure § fie sals,

.. : e _

1 have also heard one fcm.:lc"lmh:plpilv ‘This vceurced alter 1 had re.
moved her mate 1o a oearhy ]wn. On removad, he soon gave the foy call,
tu which she at first rm:mmlul with o soft Aoy-peo; 10 minutes later |
saw her merely open her beak atid give a serfes of nawdible ab-fob-tehite
calls, Thee soon turned into soft Aoy-poo calls becoming Touwder nd
lowder, Over the nest 30 minutes this hen continued 1o habtohite, some-
times almost as loud ag the normal male's eall, “This same femle was

also the unly one to give a high htensity tdbit display, 1n other re- |

spects she was tormal and frequesly crouched 1o and was monnted by
hor mate, Steddard, fn his many years of observing Bobwhite, recended
one possible Instance of bobwhiting by a hen. 1t Is undoubtedly rare in
vceurrence,’: But hens might posdibly give the whisper bobwehite o witly
that hamans wonld pot hear 1,05 P

Mthongh the playback of belaehite calls could dicit bobwhiting, the
respotise was pever as sirong as when the Joy-er call was played. A
ypical sequence of calling before and after. the playback of o hoy-ce
cill i shown tn Talle & Bolarkite calls given in response 1o the oy-re
call tended to be amtiphoual, the first sylable of the babzehite call min.
geling with the citd of the kog-ce call (Figure 3, B).

A hen almost always called when mounted (Figure 4). The eall began
slightty befure or just as the male mounted, became louder while he tred
her, and ended abropily as he dismounted. The call began with o few
saft tseeps, then changed into 3 to 10 sharply segmented calls cesembiliog

the hamd-held distress call (compare with Figure 2, E). These then .

changed abruptly into what npiwm_-ed o be squee cabls {(commpare with
Figure 5, 1), and ended with ane or mote softer feciea calls as the male
relensed his grip on the fenale. T think the hen's copulation call is
merely a form of escape or distress eall released as the male hops on her
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Fleure 5. Some reproductive ealls of Bubwhite, A, “nea™ all, I8 anid C, “cater-
waul” 1), sguee cali, ,
See Fieure U for seale, .

back and pulls at her headd feathers, This in turn releases aponistic be
havior fn the form of squee and fecea calls, The freguency of unsuceess.
ful m]mlmlum which the ben terminated by vising and walking off sup.
ports the cnntlusiun that coputation” eccurs at a time of cenflict between

sesual, agressive, il eseape tendencies i the female, As far as 1 coull

e

tell, the male never cnllml during copulation and certainly never hefore
mounting, o

The nest call was n serfes of low-pitched warbles, cach Tasting about
one second and each warble copsisting of about 23 notes undulating in
pitch. 18 occurred only as the bird turned in the nest serape (Figure S,
A

Calls associnted  with agonistic hc-lmviur are prouped with reproduce
tion calls because l!u-\- occur during the breeding seison, help space mnt
males, and deter, rivals from approaching the mate. Four calls were elicited
by close-range interaction between birds: < “caterwaul,™ squee oy, and
Ioy-pov calls, 's
+The most conspicuous was “cau-n\'mnhm." (Figure 5, B and C), 0 loud
rasping call with many, variations, but with strong emphasis on the sep-

‘arate syllables, Stoddaed’s heaeo poo-o teeeoi-h may be the ‘most common

form of this call. A bird gave this call while standing still, ercct, and
with breast feathers fluffed and tail fanned.” Caterwauling was almost
entirely confined to the breeding season and mostly o the males, 1t
occurred regularly whenever | intnnlucul a strange male or female into
a pen of male Virds, ‘The first response:of the resfdent ma'es wits 10
appraach the newcomer guickly and, when within about six feet, to
caterwaul,  Frontal display was likely to follow. Calling was must com-
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. ham \\lll‘ll there were fwo or mute m.llm tother \\itl: llw ft-m.ilc very
much less common when two strange males met, aml rare when o single

male was with a female (see Table 2). Dommnant males called far more
often than did subaordinates,  Caterwaulinoe also ocearted after T bid

‘
entersd o pen and stiered tne birds up, The sespanse wes contaglous and
birds in adjacemt pens temled to caterwanl, oo, after this disturbanee, #

My preseace appeared 1o olicit ageression and with it caterwanting.
Caterwataling wis freguentdy followed by frantal display, il fietining,
ar pecking of nearby rival males. Caterwitiling lasted for only the first

few minutes of an encounter, by which time the dondiance relationships

of the interacting binds had been established, For these reasons, caters
‘wanling denotes  strong attack aml weak eseape tendeney i the caliing

Bird, [t serves to repel sival males from a potentdal or actual mate and
in this way functions ns territoriad song, 1t differs in that the call s
not “spontancous,” as i the song of the passerines, but must generally
be olicited Dy the sfght or sound of other nearhy birds,

Mated hens often caterwanled when a strange male and especially o
female was introcduced. The ben then beeame almost as agrressive as
a male 0 her reaction o the intrader, '

The sgieee call wax given mastly by males (Figure 3, 1), The calling
bird was abways within 10 feet of a rival and usually within only 1 or 2
feet, The bird moved with hreast ftuffed but il not fanned, The causal
factor was almost alwiys the presence of a nearby zival or strange bind,
Most spuee calls were ussociated with agonistic behavior—94 per cent of
172 culls in which the situations were recorded, These bisds wete in 2

- state of conflict or thwarting rather than being le wr-cut dominants or

suburdinates, “Fhe incldence of sguree calls fell off’ rapidly after mid-June,
This paralleled the decline in general breeding activity' including bob-
whiting amd nest netivity, lllnk were more tolerant of each other from
this date on, .

In-my well-organfaed, allbmale flock, bisds rarely gave vilhor the
spiee oF “caterwinl” ealls without some ontside stimulation, A sure way
o clicit these calls wits to intracluce a strange male or female in the
pen. ’

During an .mmlsllc encolnter, there was consideruble changing back
uml forth from caterwnuling to the hoy-poo calls. The sguice calls oc-
curred in the same general sitvation, but they wended to vecur by them-
selves, A bird ravely shifted from sguee calling to Yeaterwaul™ or hoy-poo
or vice versa (Table 6). ‘This suggests o different motivation for the
squee call than any of the other calls given in agonistic ﬁiill‘ltiulls. This
will e discugsed further Jater.

l'armm!-jm-m:lc calls—These will e rqmrlcd on more full} ina

o %
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lla,r pon ) A0
Squee £
Teewa 4
Hox I . None 3
- SCaterwaul® 6
Hoyx-poa ) H
E,.)\'.'.“‘r 1
Hoy-poo , None,y 3
S “*Caterwaul” 2
Hox . 28 "
. Squre "
Squre None (XX}
L *Caterwaut™ B
Hoy e |
Sgure . 4
Teruw - 1§

Later paper, Hence, 1 will only briefly mention sone calls heres others

. have been memtioned already umlvr uther categories of calls,

A “hreody™ call s given by the male or female to chicks (F i:.uu- L. ).
The “sepaeation” call is given by chicks when they are cold or se mr.nml
| ) k

from the group (Figure 6, B): this call evolves with age into the oy
pro call, A “contentment™ call occurs when chicks are in a group ewd ’,

moving slowly about (Figure 6, C). Other adult calls are the “twitter™

call of mild alarm (Figure 6, D)2 the tschur tschur tsehur 1it note of }
stromger alarm (Figure 6, E); and the “1ake-cover™ call, one to three
loud, sharp calls by the hen causing strongest alarm in chicks ( Figure

G, A), rarely heard,

Tue: Evorerion oF Soctv, Catls
The calls of species of solitary “hirds must seeve twoe major’ sucial
functions—Nhoth bringing male and female together and spacing out

“males, The first i< a distance-reducers the second, a distance-inereiser.

The latter may be soft or loud calls depending on whether they function
to repel rivals at short or long distances, :

xbrm.nrinus hink need a third basie social call—ane to regroup seat.
tered members of a grouyp, This, need will also acenr in species with
precocial young in which it s impuortant for llu.- young and parenls to

“ maintain close contact,

My study of quail suggests something of the evolutinn of these calle -
With Bobwhite and California Quail the “lost” call of the chicks de.

l',
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Fizure 6. Darental-jusenibe calls of {fnl-nhilc A Makeaoon™ call, B M.
aration® call of (hick, €, “contentimens™ cath ot diok, b trcitter by Jhkh (milalal.uml
B. tschue tohnr H itgonger alup).

See Figure 1 fur abe.

velups o the towd separation’ calt of (he adults, Hence it seems likely
that this call which serves to Kegp members of a group In contact, even

- f " N .
whien separatedd by xeveral handred yatds, §s a primitive eall. In both the

Californta anel Gambel's quail the sexual coue ealfs are o ardy relted to
the sepatiation cadls and derived from them (Eltis and S1okes, 1966;
fiwure 1), Likewise in the Bobwhite the u-l:h-» Sailalie of the bobuhite

all Bas the sound and physical steacture of llw musical Aoy-ce sepata-
tHon call, The sexuat call, Le, “sanz™ of these quail, thus seems 10 bave
evolvedd from the more generalized distance-reducing calls found in chicks
and, throughout the year, in adults, This later development of “song”
is perfectly possible i gregarions bipds, for paic formation generally
occurs while the Dirds ame in w covey, A fangeringe sexual autractant is
not necessary in gregarious binds in conteast to the situation in solitary
spcivs in which the sexes muy migrate separately and the males 1ake
up teredory well hefore the areival of the females, A tonuerange “song™
in qu il would be valuable Jargely for the .~ur|||u_~. umnated nandes which
alwitys exist in quail (Emlen, 1930; Hennitt, 1951). In these males,

_calling would be a signal 1o femites that have fost their orisinal mate or,

for same ather reason, atay 2ot have found 2 mate while siill in the
covey. Quail “sung” therefore, in contrast 1o most bied song, does nnt
repel males. Mated male gquail, in fact, rarely “sing Unmated birds,
whether male or female, probably continte to give the ‘l'll(ll‘.llil!ll call
until they, locute a mate.

I the’Chukar Partridge, a purely sesual call is lacking, In this t|wcim
both seses give the elukara-chukarg-chikars cal), which serves 1o bring
individials together throughout the year. During the breeding sciason

. )‘ .
* males’continue 10 give this call after becoming paired, 1t then serves ta

repel other males, so has both a repelting and attracting function. In

“this sense it s tike typical song of passerines,

1t is obvious in quail that the separation call and its (Icn\'ul sexual
~call will not function 1o space out nuated pain Henee it s not surprising
to find that qu.ul. in contrast to passerines, have evolved a purely

Pae—
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atunistic long«listance call. “This is the “caterwaul” in Bolimhite, and
the wit-zent et in Californin and Gambel's quisil, M of these calls in
il vary between individpals, as does iypical bird seng, so that male
and female may readily recognize ciach other, as well as rival males, Thix
functions to minimize the nevd for physical comtact and close-tange
interaction, _

These studies in quall pint out the need 10 wlserve the calls used by
both gregarious and solitary species of binds in pair formation and
spitcing ont of breeding binds, A fater paper will treat the ontegeny woml
arieln of calls in gallinaccous birds in more detail, ‘

SOCIAL OREANIZATION OF AN ALtemamy Fuock

To see how a bird's social position affects it bebiavior, a woup of
seven males was confined to an vutdoor pen from October  through
August. Until February there weee seven females in the same pen, Al
these birds had previously run free in the outdoor eearing pea of the
game-hird breeder from whom the birds wete acquired, “The Dbinds were
highly compatible in sheir new surroundings right from the start, ol
it wax difficult 10 esablish sech) eanking, In February, the females
were rt-mm'ul and with the onset of breeding the males became intolers
ant, thks. threats, hill-fighting, amd pecking became more comsmem
and a precise social rauking was possible. Table 7 shows the number
of attacks the individual birds made oa others in the pen, The tap-
ranking male, RW. seldom attacked other birds, He did not newd o,
for the other birds kept away from him whenever he nppru.uclu:d the
focd hopper or threatened them, Mot interaction was between the
nest three males. The two luwest-ranking {hates were seldom attacked,
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Lateral display to hen - a1F 2 w1 40
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Frontal display 1o anpeealed bind In wjacent pen ¢ 2 I 4.1 ¢ 0

_Total fromaaf displays w o+ 4 1 ¢ o
Numbn ¢ o.f eopulations . 10 3 % p O O

for they kept strictly to themselves and svnlided lmiim: aned drinking
when others were preseat,

Starting in April, T occislonally added a single hen 1o the group of
hachelor males. ‘"¢ toperanking male seddam courted these hens, Ine
sted, there was ﬂc-?u- competition between the nest three mahs, W hich-
ever male first succevded In maintaining his position nest to a hen wae
likely to domiinate othes competitors, For example, duting June, R wen.
erally dominated B, One day I8 hitd the chance to stay near & hen for
severul sminutes and to court ber. Thereafter, B strangly doniinated R

~for several minutes in violent chases about the pen. But finally, during .
Sl R became dominant again, Ilmn-, whenever a4 male was enabled,

for one reasuns or another, 1o “pair® with a hen, he hecame wote ag-
gressive o other males and was Jikely 1o eise in social rnk. On repxevad
of the fenutle, Tie returned o his previous rank.

A secomtd inflaence upon sucinl ek was the remaval of a bird, s,
after the secoiadranking male hid been removed  from the pen for 10
days, he was attacked frequently aftee heing replaced. Only after twe
days didd he regain his original pasition hut never as firmly as isefore,

Onee a male hadd aequired an inteduced female as mate, Tower-ranking
miles rlesisted fromfagenesion aml wete also compatible with other close-
mnki’n;; nwles, Whesiever a second  femate wits added to the pen, a
renewed burst of aggression and courtship began,  Formerly compatible
males at once became vivlently aggressive when they had the chance W
court an upattached fomale, ,

Females kept wogether in the absence of males showed little ageression,
When o single male was introduced to the group of females, sgeression

©incrensed and social hicrarchy became apparent, , The highest levels of

apgression in femates appeared whenever 1 ointeaduced o steange female
to a maled female. “The latter than bebaved in a4 manner very simifar
to an m.;.rv«iw malc even o catersauling,

.
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Some correlations exist between “socind tank and bebavior, ‘The -
ranking male tended to keep to himsedf and had few agutessive en-
counters with othes birds, The two lonesteranking males \'IIIIH"} m- ver
callid amd were hichly compatible with each uthee,

Fhe top male was quick to assert by display his dominance over
hlmugvrs—eitlwr male or female—that were added to the pen (Talde 8).
;‘.\Ilhum.h not as anlent o courter as R and B males (as reflected in the
“uumber of lateral displays), hie "whs by far the most suecessful in ahe

mmber (13) of copulations,

frequency of these calls amung the different males,
released one call in a bird also influcnced his other calling..

Only the two lowest-ranking males were
cleatly restricted in their ogeressive and sexual bebavior by their soclal
position, In fact, they beeame a humwsexual paie.

Sacial rank also affected sates of calling, Table 9 shims the frequency
with which cach of the seven males in the all-male pen vave sis different
calls when a strange male or female vas inteoduced,

Table 10 ranks the
(.Ic:lrl). whatever

Social rank

couid be one such factar (Tabie 11}, although the degree of currelation
is significant only at the (.06 level, On the othee hand, the frequency

with which a

Rankwve or Fugvescis or Catts

s Mt it
————

TAULE 10

male bad azonistic encounters with other males had o

Sockal Call Sum
Male + uf call
HIRY sCaterwanl” Squee Hoy Boyspoo Babmbite “Feed™  pankings
n 3 1 12 1 : 1 s
3 2 2 2 4 2 L 2 18
RW 1 i, 4 H 3} o6 n
ny LR 3 - LR 6 4 ] 2
R L} 5 $ s 4 6 k] 28
RY . 6 6 6 "6 7 6 s M
RG - T 7 L s & 6 N
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strong relation to clling rate (p <01} Table 11 alw s®ows the lack
of correlation between social rank and the number of encounters of 1
-male, Therefore, it soems Jikely that whatever cansed a bind to ntesact
_ with others also caused it to call. These encounters appeared o result
- from the combluation of ageressive and sesual temdencles. A muale that
was succes<ful in winning a female wis ikely to be appraached by lower.
rouking, but sexualiy motivated, males seeking to court-the hen. ‘Fhese
approachts fed to calling and encounters between the two males,  ilow-
o, sinew the ln;»mnhn;. mile, RW, wirs strongly dominant over adl
uther males, he war not challenped when with a hen awl Bence was in.
volved in few enconsters. Consequently, he had Iitllu urcasion to cnll

’a
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Boluehite n. t:npm-n) were stidied for three yerrs throughout (hmr

" amnnusl cycle, \l.nnlcn.mce behavior Is clctcrihw.l Birds n-qmntlul to
strance objects on Ihu- ground with cautious group .q:,rr.-.ull and ap aswe
cluted call, Grousl and avian predators released two Jistinet calls und
furms of escape DLehavior, Aponistic behavior was stadied by placing
- together differemt combinations and aumbers of males and females, maaly
' unfamitiar to cach ather, Behavior axsociated with dominance inel wled at-
tnck, pecking rival, frontal display, erect stance, preening, head scratching,
headd shake, and caterwaal call. Behavior of the subordinate was charac.
i terized by absence of matlon or avoidunce, Ty slam:e raising of primiey
-« wing tips above the back, nudging beneath rival, and avoidance calis,
“ Heal shiking, head scratching, and preening were wpical of binds I >~
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conflict situations, 'Ihc prm-uce of o fcma!u m-ntl} fncrensed m.nniﬂh,
behavior Letween twoe males,

Sexual bebavior of the mate included lateral display, lIthluim. and
associated Tod call, copulation, nest ceremony, and the bobichite cnll,
Tidbittng was a specialized display by o mated male 1o attract e female,
The female sexual behavier inclu led wingiquivering during the thue of
initia) contact with a male and a pmmnmhm ill~||l.w indicating she was
ready for copulation,

Both seses shared in rest |mi|dm; Material wax thrown over the
back toward the nest rather than boing carsivd, This was a display as
well ae belng funstionat hehavior, T iw male oflen, give a suft nest ulll
while working in the nest, : Vs

" Both sexes shared in parental bebavlor inclui lluL. inculsation;, W Iuh-
at the nest, the male had a strong disteaction /llhpl.w i call given to
yround predaturs, Calls of aduft Bobwhite ft-ll into five catepories: Lmup
movements (4 calis), food finding (1), avold: wiee of cuemies (1), sexua)

_and agonistie (6). and pagental 2). Sume cull-t had several funciions,

The male Dobwhite, unlike songoirds, gses one call to attenct o mate

{the befnehite) and another call (the “-’nlut\\‘lul") e repel rivals, The .

bobw itte and the more generalized "stp.nmlim:‘,‘ call have both e\'ul\'ml
from the “lost™ call of the day-old duck

A group of seven males dt-\'ul('pml a straight-line suclal hh-rnrch\'
established through di-play, calling, and attacks. Males that succeeded
in paining the side of o Ienmll.j: rose in the socisl hicrsrchy, Presence:
of females always enhanced angression umong' males,  Females confined
together showed Tttle uu.rt-\sian except when o strange femile was added,
Rates of calling in males’s \vt(- closely correlated with their level of social
intcraction and hot \mh t'nu!r sochal rank,

.
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